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http://dx.doi.org/10.1016/j.jds.2013.1Abstract Background/purpose: A literature review reveals limited data for supernumerary
teeth in Taiwan. Therefore, this study aimed to analyze the characteristics of nonsyndrome
associated supernumerary teeth in a Taiwan population.
Materials and methods: A retrospective study analyzed 6423 nonsyndromic patients (3300
males and 3123 females; age range: from 4 years, 7 months to 76 years, mean age:
25.03  16.32 years). Diagnosis of supernumerary teeth was based on panoramic radiographic
examination. Chi-square test, Chi-square test for trend, and multiple logistic regression anal-
ysis were used for statistical analysis.
Results: The prevalence rate was 2.6% (248 supernumerary teeth in 167 patients), with a male
predominance (1.69:1; P < 0.001). Most supernumerary teeth were single (67.66%), conical
(47.98%), and unerupted (79.84%). Supernumerary teeth also tended to be located in the pre-
maxilla (52.82%), fully developed (54.44%), normally oriented (59.27%), sagittally placed in a
palatal/lingual position (76.96%), and adjacent to the root and root apex of permanent teeth
(63.71%).
Conclusion: The prevalence of supernumerary teeth in this study was 2.6%, the most frequent
location being at the anterior maxilla. Numerous factors should be considered when evaluating
supernumerary teeth. Specifically, the demographic profiles of patients with supernumerary
teeth provide useful epidemiological information.
Copyright ª 2014, Association for Dental Sciences of the Republic of China. Published by Else-
vier Taiwan LLC. All rights reserved.of Orthodontics, Faculty of Dentistry, Kaohsiung Medical University, Kaohsiung 80708, Taiwan.
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134 S.-T. Chou et alIntroductionSupernumerary teeth are extra teeth or tooth-like struc-
tures. Single, double, or multiple teeth that occur in one or
both jaws may be erupted or unerupted and unilateral or
bilateral.1 Supernumeraries are less common in primary
dentition than in permanent dentition.2 In the general
Caucasian population, the prevalence of supernumerary
teeth is 1e3%,3 and the prevalence of supernumerary teeth
in primary dentition is 0.3e0.8%.4 In Asian populations, the
estimated prevalence is relatively higher (2.7e3.4%).5
Morphological classifications of supernumerary teeth
include conical, tuberculate, or supplemental.6 A fourth
category, odontoma, was proposed in Howard7 but is not
universally accepted. In primary dentition, the typical
morphology is normal or conical. In permanent dentition,
morphological variation is greater. Despite improved
knowledge of tooth morphogenesis and differentiation,
relatively little is known about the etiology and molecular
mechanisms underlying supernumerary tooth formation.8
A literature review reveals limited data for supernu-
merary teeth in Taiwanese children.9e12 Therefore, the
purpose of this study was to analyze the prevalence and
characteristics of nonsyndromic supernumerary teeth in a
dental population. Hopefully, the study findings can aid us
not only in clinical diagnosis and treatment planning but
also in future research of supernumerary teeth.Table 1 Distribution of patients with supernumerary
teeth by age.
Age (y) n %
0e9 38 22.75
10e19 34 20.36
20e29 44 26.35
30e39 15 8.98
40e49 18 10.78
50 18 10.78
Total 167 100.00Materials and methods
This study retrospectively analyzed all nonsyndromic pa-
tients who had received a panoramic radiographic exami-
nation at the Dental Clinics of Kaohsiung Medical University
Hospital (Kaohsiung, Taiwan) from January 2006 to
December 2007 (6423 patients; 3300 males and 3123 fe-
males). A manual database search of both digital and con-
ventional panoramic radiographs revealed 248
supernumerary teeth in 167 of these patients. The records
review included any periapical films, occlusal films, and
cephalometric radiographs used to determine the position
and direction of the supernumerary teeth.
Data collection from the radiographs and other patient
records included age, sex, and the following eight charac-
teristics of supernumerary teeth: (1) number and location;
(2) erupted or unerupted; (3) morphology (conical, tuber-
culate, or supplemental); (4) primary or permanent; (5)
sagittal position; (6) orientation; (7) vertical relationship
with adjacent permanent teeth; and (8) developmental
stage.
Statistical analysis of the patient data was performed
using JMP Statistical Discovery Software (SAS Institute Inc.,
Carry, NC, USA). The distributions of supernumerary tooth
characteristics and correlations were analyzed by Chi-
square test and by Chi-square test for trends. Multiple lo-
gistic regression analysis was used to detect multifactorial
influences on different clinical characteristics in relation to
the eruption of supernumerary teeth.
This study was approved by the ethics committee of
Kaohsiung Medical University Hospital (KMUH-IRB-
20130207).Results
Among the 6423 patients analyzed, 167 (2.60%) patients had
248 supernumerary teeth. Supernumerary teeth signifi-
cantly differed by sex (P < 0.001; 105 males vs. 62 females;
1.69:1). The 167 patients with supernumerary teeth had a
mean age of 25.03  16.32 years (range, from 4 years, 7
months to 76 years). Supernumerary teeth were most
common in the group aged 20e29 years (26.35%; Table 1).
In the 167 patients with supernumerary teeth, 122 (73.05%)
patients were in permanent dentition stage, 36 (21.56%)
were in mixed dentition stage, and only nine (5.39%) were
in the primary dentition stage.
Table 2 compares the patients by sex and by number of
supernumerary teeth. The table shows that 113 patients
(67.66%) had one supernumerary, 42 patients (25.15%) had
two, and the remaining 12 patients (7.19%) had three or
more supernumeraries. Ten out of 12 patients had multiple
supernumerary teeth in the mandibular premolar regions.
Fig. 1 shows a case of five supernumerary teeth. The
average number of supernumerary teeth in the 167 patients
was 1.49  0.90, and the average number did not signifi-
cantly differ (PZ 0.8162) by sex (1.47  0.09 in males and
1.50  0.11 in females).
The most common site of supernumerary teeth was the
premaxillary region (n Z 131, 52.82%) followed by the
mandibular premolar region (nZ 73, 29.44%), the maxillary
molar region (nZ 19, 7.67%), the maxillary premolar region
(n Z 10, 4.03%), the mandibular molar region (n Z 10,
4.03%), and, finally, the mandibular anterior region (nZ 5,
2.02%; Table 3). Of the 131 supernumerary teeth identified
in the premaxillary region, 61 (24.60%) were mesiodens.
Of the 248 supernumerary teeth analyzed, the shape was
conical in 119 (47.98%), supplemental in 103 (41.54%), and
tuberculate in 26 (10.48%). Fifty (20.16%) supernumerary
teeth were erupted and 198 (79.84%) were unerupted
(Fig. 2, Table 4). Erupted teeth were observed in 13.45% of
the conical teeth, in 26.21% of the supplemental teeth, and
in 26.92% of the tuberculate teeth. The rate of eruption
was higher in supplemental- and tuberculate-shaped su-
pernumerary teeth compared to conical-shaped supernu-
merary teeth. Morphology type significantly correlated with
the rate of erupted supernumerary teeth (P Z 0.04).
In terms of location, 174 (70.16%) supernumerary teeth
were palatally/lingually located, 34 (13.71%) were within
the arch, 18 (7.26%) were buccally/labially located, and 22
(8.87%) were unclassified. Erupted teeth comprised 61.76%
of supernumeraries located within the arch, 22.22% of
Table 2 Distribution of patients with supernumerary teeth by sex and number of teeth.
Number (%) of supernumerary teeth Mean SD c2 df P
1 2 3 4 5 6
Male 70 (66.27) 28 (8.38) 3 (2.86) 2 (1.90) 1 (0.95) 1 (0.60) 1.47 0.09 0.0537 1 0.8162
Female 43 (69.35) 14 (22.58) 0 3 (4.84) 2 (3.23) 0 1.50 0.11
Total 113 (67.66) 42 (25.15) 3 (1.80) 5 (2.99) 3 (1.80) 1 (0.60) 1.49 0.90
Data are presented as n (%).
df Z degrees of freedom; SD Z standard deviation.
Supernumerary teeth in nonsyndrome dental patients 135supernumeraries located buccally/labially, and 13.79% of
supernumeraries located palatally/lingually (Table 5). That
is, the rate of erupted supernumerary teeth was higher in
supernumerary teeth located within the arch than in those
located palatally/lingually and those located buccally/
labially. Sagittal position significantly correlated with the
rate of erupted supernumerary teeth (P < 0.001).
Normal orientation of supernumerary teeth (59.27%) was
more common than transverse (23.79%) and inverted
(16.94%) orientation. Out of the fifty erupted supernumer-
ary teeth, orientation was normal in 48 (32.65%) and
transverse in two (3.39%). In unerupted supernumerary
teeth, however, orientation was normal in 67.35%, trans-
verse in 96.61%, and inverted in 100%. Orientation signifi-
cantly correlated with the rate of erupted supernumerary
teeth (P < 0.001; Table 6).
Tooth formation was complete in 135 (54.44%) super-
numerary teeth. Sixty-four (25.81%) supernumerary teeth
had partial root formation with complete crown formation.
Forty-five (18.14%) supernumerary teeth had complete
crown formation without root formation. Four (1.61%) su-
pernumerary teeth had partial crown formation. All su-
pernumerary teeth with partial and complete crown
formation without root formation were unerupted. Com-
parisons of root formation showed that the percentages of
unerupted supernumerary teeth were 95.31% in teeth with
partial root formation and 65.19% in teeth with complete
root formation. Tooth formation stage significantly corre-
lated with the rate of erupted supernumerary teeth
(P < 0.001; Table 7).Figure 1 Panoramic radiograph showing three supernumerary p
premolars in mandibular left region. Retention of left mandibularThe distribution of supernumerary teeth by vertical po-
sition relative to adjacent permanent teeth showed that
the location was the incisal edge of the adjacent perma-
nent tooth in 41 (16.53%) teeth, the crown level in 49
(19.76%) teeth, the root level in 98 (39.52%) teeth, and the
root apex level in 60 (24.19%) teeth. All supernumerary
teeth at the root apex level of an adjacent permanent
tooth were unerupted, and 97.96% of those at the root level
were unerupted; by contrast 46.34% of those at the incisal
edge and 59.18% of those at the crown level were erupted.
The vertical position relative to adjacent permanent teeth
significantly correlated with the rate of erupted supernu-
merary teeth (P < 0.001; Table 8).
Multiple logistic regression analysis was used to detect
multifactorial effects of different clinical characteristics in
relation to the eruption of supernumerary teeth. The
regression results showed that contributing factors in
eruption of supernumerary teeth included normal orienta-
tion, partial or complete root formation, vertical position
adjacent to the root and root apex of permanent teeth.
Normally oriented supernumerary teeth had 14.26 times
more erupted teeth compared to inverted and transverse
supernumerary teeth [odds ratio; 95% confidence interval
(CI) Z 2.64e118.34, P Z 0.0046; Table 9]. In terms of
eruption of supernumerary teeth with partial and complete
root formation versus eruption of those with partial and
complete crown formation, the odds ratio was 62.64 (95%
CI Z 16.14e339.51; Table 9). In terms of eruption of su-
pernumerary teeth at the incisal edge or crown of adjacent
permanent teeth versus eruption of those at the root orremolars in mandibular right region and two supernumerary
second primary molar is also observed (man aged 18 years).
Table 3 Distribution of supernumerary teeth by position
in jaws.
Position n %
Maxilla
Anterior 131 52.82
Premolar 10 4.03
Molar 19 7.67
Mandible
Anterior 5 2.02
Premolar 73 29.44
Molar 10 4.03
Table 4 Relationship between morphology type of su-
pernumerary teeth and eruption rate.
Erupted Unerupted c2 df P
n % n %
Conical 16 13.45 103 86.55 6.42 2 0.04
Tuberculate 7 26.92 19 73.08
Supplemental 27 26.21 76 73.79
Total 50 20.16 198 79.84
df Z degrees of freedom.
136 S.-T. Chou et alroot apex levels, the odds ratio was 160.53 (95%
CI Z 37.46e1171.91; Table 9).
Discussion
This study of nonsyndromic patients showed a 2.60% overall
prevalence of supernumerary teeth (1.99% in females vs.
3.18% in males). The prevalence of supernumerary teeth
was significantly higher in males than in females
(P < 0.0001). Sexual dimorphism is reported by most au-
thors with males being more commonly affected.1 The
prevalence of supernumerary teeth was similar to that re-
ported in an earlier study of pediatric dental patients
attending Kaohsiung Medical University Hospital (2.72%).9
However, the prevalence of supernumerary teeth was
higher than that reported in a study of white European
population (1.6%).13 The percentage of erupted supernu-
merary teeth observed in the present study (20.16%) was
consistent with the literature (e.g., 23.3% in De Oliveira
Gomes et al14 and 26.5% in Rajab and Hamdan4).Figure 2 Radiographic pictures of supernumerary teethMost of the supernumerary teeth were oriented normally
in this study. This finding agreed with that reported by
Liu,11 but differed from the findings from the study of Tay
et al,3 who found most of the supernumerary teeth in an
inverted position. Almost all erupted supernumerary teeth
were vertically oriented. Two were in transverse position;
none of the inverted supernumerary teeth were erupted.
Assessments of erupted supernumerary teeth in the vertical
position showed that they tended to be positioned verti-
cally to the crown and incisal edge of adjacent permanent
teeth. Unerupted supernumerary teeth were typically
positioned vertically to the root and root apex of adjacent
permanent teeth. All erupted supernumerary teeth were at
the developmental stage of complete crown formation with
partial or complete root formation. While most supernu-
merary teeth were located in the palatal/lingual position,
the sagittal relation of erupted supernumerary teeth was
typically within the arch.
Foster and Taylor15 reported that conical supernumerary
teeth frequently erupt and tuberculate-shaped teeth rarely
erupt. Liu11 stated that tuberculate supernumerary teeth
do erupt in the same way and at a similar rate as conical: (A) conical, (B) tuberculate, and (C) supplemental.
Table 5 Relationship between sagittal position of super-
numerary teeth and eruption rate.a
Location Erupted Unerupted c2 df P
n % n %
Buccal/labial 4 22.22 14 77.78 38.55 2 <0.0001
Within arch 21 61.76 13 38.24
Palatal/lingual 24 13.79 150 86.21
df Z degrees of freedom.
a Missing data of 22 supernumerary teeth.
Table 6 Relationship between orientation of supernu-
merary teeth and eruption rate.
Orientation Erupted Unerupted c2 df P
n % n %
Normal 48 32.65 99 67.35 35.17 2 <0.0001
Transverse 2 3.39 57 96.61
Inverted 0 0 42 100
Total 50 20.16 198 79.84
df Z degrees of freedom.
Supernumerary teeth in nonsyndrome dental patients 137supernumerary teeth but that eruption may be delayed.
The most common morphology of the supernumerary teeth
in this study was the conical shape followed by supple-
mental and tuberculate shapes. Supernumerary teeth with
supplemental and tuberculate shapes had similar eruption
rates (26.21% and 26.92%, respectively). By comparison, the
eruption rate was significantly lower in supernumerary
teeth with a conical shape (13.45%; P < 0.05). Conical-
shaped supernumerary teeth were typically positioned
vertically to the root and root apex of adjacent permanent
teeth. Of the 50 erupted supernumerary teeth analyzed in
this study, 47 were fully developed. In the remaining three
teeth, the crowns were fully developed, but the roots were
not. That is, the eruption of supernumerary teeth was
directly related to developmental stage.
Multiple logistic regression analysis showed that the
main factors in the eruption of supernumerary teeth are
their orientation, their developmental stage, and vertical
position in relation to adjacent permanent teeth. The ef-
fect of tooth shape on eruption of a supernumerary tooth
actually depends on the orientation of the tooth. Super-
numerary teeth with supplemental and tuberculate shapes
were usually in the normal orientation (80.77% and 76.70%,Table 7 Relationship between tooth formation stage of supern
Erupted
n % n
Partial crown formation 0 0 4
Only crown formation 0 0 45
Partial root formation 3 4.69 61
Complete root formation 47 34.81 88
df Z degrees of freedom.respectively), and their eruption rates were significantly
higher than those of teeth in conical shapes.
Multiple supernumerary teeth usually occur in syndromic
patients with developmental disorders such as cleft lip and
palate,16 cleidocranial dysplasia,17 EhlerseDanlos syn-
drome,18 Ellisevan Creveld syndrome (chondroectodermal
dysplasia),19 FabryeAnderson syndrome,20 familial adeno-
matous polyposis (Garner syndrome),21 and incontinentia
pigmenti.22 By contrast,multiple supernumerary teeth rarely
occur in nonsyndromic patients or in nondiseased patients.
This retrospective study of clinical records and radio-
graphic examination results showed that the most common
location of supernumerary teeth was the anterior maxilla.
Of those located in the anterior maxilla, approximately half
were mesiodens. Mesiodens, which usually have a conical
shape, were typically located palatally to the incisors. In
the premolar region, supernumeraries were more common
in the mandible than in the maxilla. Supernumeraries in the
premolar region were supplemental type and were very
similar to premolars. Supernumeraries were more common
in the maxillary molar region than in the mandibular molar
region.
Although radiographic examination is essential for
identifying supernumerary teeth, image quality apparently
depends on the radiograph type. This implies that selecting
the appropriate diagnostic tool is essential for accurately
identifying supernumerary teeth. A routine set of ortho-
dontic diagnostic radiographs includes panoramic, lateral
cephalometric, and posteroanterior cephalometric radio-
graphs. Radiographic data for supernumerary teeth are
conventionally obtained by periapical, occlusal, pano-
ramic, or cephalometric radiographs. Panoramic radio-
graphs are unreliable for identifying supernumerary teeth.
For example, supernumerary teeth located outside the
focal trough are not clearly depicted in panoramic view.23
In previous studies, three-dimensional images obtained by
cone beam computed tomography clearly depicted the
orientation of supernumerary teeth, their sagittal position,
local disorders, and neighboring anatomic structures. All of
these data were useful for pretreatment evaluation of su-
pernumerary teeth. For these reasons, the routine use of
cone beam computed tomography is recommended in pa-
tients with supernumerary teeth.23
In conclusion, the prevalence of supernumerary teeth in
this study was 2.6%, the most frequent location being at the
anterior maxilla. Many factors must be considered when
evaluating supernumerary teeth. Specifically, the de-
mographic profiles of patients with supernumerary teeth
provide useful epidemiological information.umerary teeth and eruption rate.
Unerupted c2 df P
%
100 38.10 1 <0.0001
100
95.31
65.19
Table 8 Relationship between vertical position of supernumerary teeth adjacent to permanent teeth and eruption rate.
Erupted Unerupted c2 df P
n % n %
At level of incisal edge 19 46.34 22 53.66 98.96 3 <0.0001*
At level of crown 29 59.18 20 40.48
At level of root 2 2.04 96 97.96
At level of root apex 0 0 60 100.00
* P based on Chi-square test.
df Z degrees of freedom.
Table 9 Multiple logistic regression analysis of eruption of supernumerary teeth by orientation, tooth formation stage, and
vertical position adjacent to permanent teeth.
Odds ratio 95% CI P
Normal oriented vs. inverted and transverse 14.26 2.64e118.34 0.0046
Partial and complete root formation vs. partial
and complete crown formation
62.64 16.14e339.51 <0.0001
At level of incisal edge or crown vs. at level of
root or root apex
160.53 37.46e1171.91 <0.0001
CI Z confidence interval.
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